RECORDING, REPRODUCING, AND 
\^ .JEffiCORDING/REPRODUCING APPARATUSES AND METHODS THEREOF 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to recording, reproducing, and 
recording/reproducing apparatuses and methods thereof, and more 
particularly, is suitably applied to a recording apparatus and a 
recording method for endlessly-recording image data and/or voice 
data (hereafter, referred to as AV data) in a recording medium. 

DESCRIPTION OF THE RELATED ART 

In this type of recording apparatus, for example, a tape 
recording medium is used as a recording mediiim. In this case, in 
the recording apparatus, the recording apparatus makes it possible 
to endlessly-record AV data to be recorded by repeating a series of 
operations such as recording the AV data from one end to the other 
end of a tape recording medium, then rewinding the tape recording 
medium, and recording the AV data from one end to the other end of 
the tape recording medium again . 

However, in the recording apparatus using the tape recording 
mediiam, it is necessary to rewind the tape recording medium whenever 
recording the AV data up to the other end of the tape recording 
medium and thereby, the endless-recording operation of the AV data 



becomes troublesome . 

Therefore, in this type of recording apparatus, by connecting 
one end and the other end of the recording medixjm to form the 
recording medium like a ring, the AV data can be continuously 
endlessly-recorded in the ring-formed tape recording medium without 
rewinding the recording medium as described above. 

Moreover, in this type of recording apparatus, there is a 
recording apparatus using a disc recording medium as a recording 
mediiim, in which the AV data is continuously endlessly-recorded by 
repeating the operations of recording the AV data in the AV data 
recording region of the disc recording medixam from the head up to 
the end of the region and then recording the data in the region from 
the head up to the end of the region again , 

However, in the aforementioned various types of recording 
apparatuses, the AV data is endlessly-recorded by successively 
overwriting the AV data returning from the ending point to the 
starting point of the AV data recording region on the recording 
meditim (tape recording medium or disc recording medium) . Therefore, 
there is a problem that the current recorded AV data is lost because^ 
of overwriting if the recording medium goes around and returns. In 
order to avoid overwriting of the AV data recorded in the recording 
medium, the recording medium has to be replaced. However, if it 
takes time to replace the recording mediiam, the desired AV data can 
not be recorded . 
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SUMMARY OF THE INVENTION 

In view of the foregoing, and objet of this invention is to 
provide a recording apparatus and a recording method in which second 
data can be easily stored while endlessly-recording first data in a 
recording medium. 

The foregoing object and other objects of the invention have 
been achieved by the provision of a recording apparatus, which 
comprises a recording means for recording input first data in a 
recording medium, an input means for inputting a start point and end 
point of desired second data out of the first data to be recorded or 
already recorded in the recording medium by the recording means, and 
a control means, when the start point and end point of the second 
data are designated through the input means, for controlling the 



O recording means so as to endlessly-record the first data in the 

M= recording medium while avoiding the recording region of the 

recording medium in which the second data has been recorded. 

Further, in the present invention, a recording/ reproducing 
apparatus for recording input data in a recording medium capable of 
non linear access, and reproducing and outputting the recorded data, 
comprises a recording means for recording input first data in the 
recording medium, an input means for inputting a start point and end 
point of desired second data out of the first data to be recorded or 
already recorded in the recording medium by the recording means, a 
control means, when the start point and end point of the second data 
are input through the input means, for controlling the recording 
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means so as to endlessly-record the first data in the recording 
medixom while avoiding the recording region of the recording medium 
in which the second data has been recorded, and a reproducing means 
for reproducing and outputting the first data recorded in the 
recording medium. 

Further in the present invention, a recording method for 
recording input first data in a recording mediiam capable of non 
linear access, comprises a first step of endlessly-recording the 
first data in the recording medium and inputting a start point 
and/or end point of desired second data out of the first data to be 
recorded or already recorded in the recording medixam, and a second 
step, when the start point and/or end point of the desired second 
data are/is input at the first step, of endlessly-recording the 
first data in the recording medium while avoiding a recording region 
of the recording mediinn in which the second data corresponding to 
the start point and/or end point out of the first data has been 
recorded . 

Furthermore, in the present invention, a recording/reproducing 
method for recording input data in a recording medium capable of non 
linear access, and reproducing and outputting the recorded data, 
comprises a first step of endlessly-recording input first data in 
the recording medium, and inputting a start point and/or end point 
of desired second data out of first data to be recorded or already 
recorded in the recording medium, a second step, when the start 
point and/or end point of the desired second data are input at first 



step, of endlessly-recording the first data in the recording mediiam 
while avoiding a recording region of the recording medium in which 
second data corresponding to the start point and/or end point out of 
the first data has been recorded, and a third step of reproducing 
and outputting the first data recorded in the recording mediiam. 

The nature, principle and utility of the invention will become 
more apparent from the following detailed description when read in 
conjunction with the accompanying drawings in which like parts are 
designated by like reference numerals or characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings : 

Fig. 1 is a block diagram showing an embodiment of a 
recording/reproducing apparatus of the present invention; 

Fig. 2 is a schematic diagram showing the structure of a hard 

disk; 

Figs. 3A and 3B are schematic diagraims explaining recording of 
first AV data in an AV data recording area of the hard disk; 

Fig. 4 is a schematic diagram explaining storage of second AV 
data in the AV data recording region of the hard disk; 

Figs. 5A and 5B are block diagrams explaining endless 
recording of the first AV data; and 

Fig. 6 is a flow chart showing an endless recording procedure. 



DETAILED DESCRTPTJQN QF jm EMBODIMENT 



Preferred embodiments of this invention will be described with 
reference to the accompanying drawings: 

In Fig, 1, symbol 1 denotes a recording/reproducing apparatus 
as a whole, which is constituted so that a plurality of AV data Dl 
to be recorded (hereinafter, AV data to be recorded is referred to 
as first AV data) can be recorded and reproduced and the first AV 
data Dl can be endlessly- recorded by controlling the whole of the 
recording/ reproducing apparatus by a system controller 2, 

First, when the recording/ reproducing apparatus 1 records the 
first AV data Dl , a user operates a control panel 4 to designate a 
recording mode and thereby, a recording mode signal SI is 
transmitted to the system controller 2 from the control panel 4 . 

The system controller 2 supplies a video signal and/or audio 
signal (hereafter, these signals are referred to as AV signals) S2 
corresponding to an image and/or voice to be recorded from the 
outside to an encoder 5 on the basis of the input recording mode 
signal SI. In addition, the system controller 2 includes a time 
code generator (not shown) and transmits a time code (e.g. time 
information corresponding to 24 -hr cycle) generated by the time code 
generator to the encoder 5 as a time code signal S3 . 

The encoder 5 adds the time code represented by the time code 
signal S3 to the input AV signal S2 in order to digitize the signal 
S2, generates the first AV data Dl by encoding the signal S2 , and 
transmits the first AV data Dl to a format converter 6. 

Moreover, in this case, the system controller 2 transmits a 



recording control signal S5 to a central processing unit (CPU) 8 
through a first internal bus 7. Thereby, the CPU 8 is controlled 
based on the input recording control signal S5 to transmit a data 
format conversion control signal S6 to the format converter 6 
through a second internal bus 9 . 

Thereby, the format converter 6 successively packets the first 
AV data Dl for every unit corresponding to the data quantity in a 
sector of a hard disk 15 to convert the data Dl into a recording 
format for the hard disk 15, and transmits the data Dl to a buffer 
memory 16. Note that, the format converter 6 extracts the time 
codes respectively added to the head position and the tail position 
of the first AV data Dl when packeting the first AV data Dl , and 
transmits the time codes to the CPU 8 through the second internal 
bus 9 as time code information signals SI. 

In this time, the CPU 8 transmits a buffer control signal S8 
for controlling a buffer memory controller 17 to the buffer memory 
controller 17 through the second internal bus 9. 

The buffer memory controller 17 is controlled based on the 
input buffer control signal S8 to transmit a buffer memory control 
signal SIO for controlling storage and transmission of the AV data 
Dl to the buffer memory 16. 

Thereby, the buffer memory 16 successively stores the first AV 
data Dl for every packet on the basis of the input buffer memory 
control signal SIO, and successively transmits the stored first AV 
data Dl for every packet at a predetermined timing to the hard disk 



15 through a first direct memory access (DMA) bus 20, a small 
computer system interface (SCSI) controller 21, and a second DMA bus 
22 in order - 

Moreover, the CPU 8 transmits a logical address (LBA: logical 
block address) of a sector of the hard disk 15 in which the first AV 
data Dl is recorded for every packet, to the hard disk 15 as a 
logical address signal S12 through the second internal bus 9, the 
SCSI controller 21, and the second DMA bus 22 in order. Thereby, 
the CPU 8 is constituted so as to be capable of successively 
recording the first AV data Dl in each corresponding sector 
(corresponding to the logical address) of the hard disk 15 for every 
packet • 

In this time, a file name designated by a user and 
corresponding to the first AV data Dl is input to the system 
controller 2 from the control panel 4 as a file name information 
signal S14 and moreover, the time code information signal S7 is 
input to the system controller 2 from the CPU 8 through the first 
internal bus 7. Thereby, the system controller 2 makes the file 
name of the first AV data Dl which is recorded in the hard disk 15 
respectively correspond to the time codes respectively added to the 
head position and the tail position of the first AV data Dl , and 
records the first AV data Dl in the hard disk 15. 

Moreover, the system controller 2 transmits the input file 
name information signal S14 to the CPU 8 through the first internal 
bus 7 . 
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Thereby, the CPU 8 generates file data D2 for identifying the 
first AV data Dl on the basis of the file name information signal 
S14, the time code information signal S7 , and the logical address 
signal S12. In this connection, the file data D2 comprises the file 
name corresponding to the first AV data Dl, end time of recording of 
the first AV data Dl , a logical address (that is, record entry 
information) of the head of the recording region of the first AV 
data Dl , size of the first AV data Dl (number of sectors required to 
record the first AV data Dl) , and the time code added to the head 
position of the first AV data Dl , 

Thus, the CPU 8 is constituted so as to be capable of 
transmitting thus generated file data D2 to the hard disk 15 through 
a CPU bus 25, a random access memory (RAM) 26, the SCSI controller 
21, and the second DMA bus 22 in order and recording the file data 
D2 in the hard disk 15* 

Therefore, in the recording/reproducing apparatus 1, when the 
first AV data Dl is recorded, a plurality of first AV data Dl and a 
plurality of file data D2 for identifying the first AV data Dl can 
be recorded by repeating a series of aforementioned operations when 
recording the first AV data Dl . 

The hard disk 15, as shown in Fig. 2, is formed into a disc 
shape and set in a predetermined case 27 and for example, a file 
data recording region 15A is formed along the outermost track of the 
hard disk 15 and moreover, an AV data recording region 15B is formed 
inside of the AV data recording region 15A. In the example shown in 



9 



Fig. 2, the file data recording region 15A is formed on the 
outermost track and the file data recording region 15B is formed on 
the inside track. However, the file data recording region 15A may 
be formed on the inside track of the hard disk 15 and the AV data 
recording region 15B may be formed on the outside track. Further, 
recording regions may be respectively formed on predetermined 
regions. Thus, the hard disk 15 can record a plurality of file data 
D2 in the file data recording region 15A and moreover record a 
plurality of first AV data Dl in the AV data recording region 15B. 

Moreover, as shown in Fig. 3A, the whole of the AV data 
recording region 15B of the hard disk 15 serves as a first recording 
region FS until the first AV data Dl is recorded correspondingly to 
the file data D2 . That is, when nothing is recorded in the AV data 
recording region 15B, the whole of the AV data recording region 15B 
is a free space (FS) as shown in Fig. 3A. When the first AV data Dl 
respectively corresponding to a plurality of file data D2 are 
recorded in the AV data recording region 15B of the hard disk 15, as 
shown in Fig, 3B, the AV data Dl based on the file data D2 are 
respectively recorded in the second recording regions REl, RE2 , and 
RE3 on the basis of the logical address (record entry) information 
of the head of the recording region, in which the AV data Dl is 
recorded, in the file data D2 . 

On the other hand, in the recording/reproducing apparatus 1 
shown in Fig. 1, when the first AV data Dl is reproduced, a user 
operates the control panel 4 to designate the reproduction mode and 
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thereby, a reproduction mode signal S20 is transmitted to the system 
controller 2 from the control panel 4 . The system controller 2 
transmits a file data read control signal S21 to the CPU 8 through 
the first internal bus 7 on the basis of the input reproduction mode 
signal S20. The CPU 8 controls the hard disk 15 on the basis of the 
input file data read control signal S21 to read all the file data D2 
recorded in the hard disk 15 from the hard disk 15 to the RAM 26 
through the second DMA. bus 22 and the SCSI controller 21 in order. 

Under the above state, the user operates the control panel 4 
to designate a file name corresponding to desired first AV data Dl 
(that is, first AV data Dl corresponding to a desired image and/or 
voice to be reproduced) and thereby, the control panel 4 transmits a 
file name designation signal 825 to the system controller 2. 

The system controller 2 reads a time code corresponding to the 
designated file name from a recording medium in the system 
controller 2 on the basis of the input file name designation signal 
825 and transmits the file name designation signal 825 to the CPU 8 
through the first internal bus 7, 

The CPU 8 transmits a retrieval signal S27 to the RAM 26 on 
the basis of the input file name designation signal 825. Thereby, 
the CPU 8 retrieves the file names of a plurality of file data D2 
stored in the RAM 26 to read file data D2 having a file name 
designated by the user. 

In this time, the user operates the control panel 4 again to 
designate a reproduction start time for a desired first AV data 



value Dl (time from the head position of the first AV data Dl up to 
start of reproduction) . The control panel 4 transmits a 
reproduction start signal S30 representing the designated 
reproduction start time to the system controller 2. 

The system controller 2 selects the time code of first AV data 
Dl corresponding to the reproduction start time represented by the 
reproduction time signal S30 on the basis of the time codes of the 
head position and tail position of the desired first AV data Dl to 
transmit the selected time code to the CPU 8 through the first 
internal bus 7 as a time code signal S31 . 

The CPU 8, on the basis of the time code (time code of 
starting reproduction) represented by the input time code signal S31 
and the logical address of the head of the recording region of the 
first AV data Dl stored in the file data D2 having a file name 
designated by the user, computes a logical address for starting the 
reproduction of the first AV data value Dl corresponding to the time 
code, and then transmits thus obtained logical address and the 
logical address for every packet up to the tail of the first AV data 
Dl to the hard disk 15 as logical address signals S34 through the 
second internal bus 9, the SCSI controller 21, and the second DMA 
bus 22 in order. Thereby, the CPU 8 successively reproduces the 
desired AV data Dl recorded in the hard disk 15, for every packet to 
transmit the data Dl to the buffer memory 16 through the second DMA 
bus 22, the SCSI controller 21, and the first DMA bus 20 in order. 

In this time, the CPU 8 transmits a buffer control signal S35 
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for controlling the buffer memory controller 17 to the buffer memory 
controller 17 through the second internal bus 9. 

The buffer memory controller 17 is controlled based on the 
input buffer control signal S35 to transmit a buffer memory control 
signal S37 for controlling storage and transmission of the first AV 
data Dl to the buffer memory 16. 

Thereby, the buffer memory 16 successively stores the first AV 
data Dl for every packet on the basis of the input buffer memory 
control signal S37 and successively transmits the stored first AV 

^ data Dl to a format restorer 30 for every packet at a predetermined 

$ 

M timing. 

S In this case, a data format restoration control signal S39 is 

W input together with the first AV data Dl to the format restorer 30 

Q from the CPU 8 through the second internal bus 9. Thereby, the 

H format restorer 30 restores the input and packeted first AV data Dl 

Ms 

=fl on the basis of the data format restoration control signal S39 (that 

is, the first AV data Dl is returned to the format before packeted) 
and transmits the data Dl to a decoder 32. 

The decoder 32 generates an AV signal S40 from the input first 
AV data Dl, and then transmits the AV signal S40 to external units 
(e.g. predetermined display unit and speaker) and also to a time 
code extractor 34 . 

The time code extractor 34 extracts a time code attached to 
the input AV signal S4 0 from the signal S40 and transmits the time 
code to the system controller 2 as an extracted time code signal S42. 
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Thus, in the recording/reproducing apparatus 1, when the first 
AV data Dl is reproduced, images and/or voices corresponding to 
desired first AV data Dl can be reproduced from a desired position 
by repeating the aforementioned series of operations. 

In this case, in the recording/ reproducing apparatus 1, a user 
operates the control panel 4 to designate the endless -recording mode 
when endlessly-recording the first AV data Dl . Thereby, an endless- 
recording mode signal S44 is transmitted to the system controller 2 
from the control panel 4, and the system controller 2 controls the 
whole of the apparatus on the basis of the input endless-recording 
mode signal S44 to supply the AV signal 82 to the encoder 5 from an 
external unit and moreover transmit the time code signal S3 to the 
encoder 5 from the internal time code generator. 

The encoder 5 adds a time code represented by the time code 
signal S3 to the input AV signal S2 to encode the signal S2 . 
Thereby, the encoder generates the first AV data Dl to transmit the 
first AV data Dl to the format converter 6. 

The format converter 6 converts the first AV data Dl into a 
recording format for the hard disk 15 by successively packeting the 
first AV data Dl every unit corresponding to the data quantity of a 
sector of the hard disk 15 on the basis of the data foirmat 
conversion control signal S6 input from the CPU 8 in order to 
transmit the format to the buffer memory 16 and moreover, extracts 
the time codes respectively added to the head position and the tail 
position of the first AV data Dl and transmits them to the CPU 8 
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through the second internal bus 9 as the time code information 
signal S7 . 

The CPU 8 transmits the buffer control signal S8 to the buffer 
memory controller 17 through the second internal bus 9 . Then, the 
buffer memory controller 17 transmits the buffer memory control 
signal SIO to the buffer memory 16 on the basis of the input buffer 
control signal SB . 

The buffer memory 16 successively stores the first AV data Dl 
for every packet on the basis of the input buffer memory control 
signal SIO and successively transmits the stored first AV data Dl to 
the hard disk 15 for every packet at a predetermined timing through 
the first DMA bus 20, the SCSI controller 21, and the second DMA bus 
22 in order. 

In this case, the CPU 8 under endless recording is constituted 
so as to endles sly-record the first AV data Dl only in first 
I recording regions F S^l to FS3 o f the AV data recording region 15B of 
\ the hard disk 15 (Fig. 3B) (that is, so as to avoid the second 
i recording regions ^1 to RES (Fig . SB) in which the AV data Dl is 
recorded correspondingly to the file data D2) . Therefore, the CPU 8 
successively transmits a logical address for each sector, from the 
sector located at the head of the first recording region FSl (Fig. 
SB) of the AV data recording region 15B of the hard disk 15 while 
successively avoiding the second recording region REl to RES (Fig. 
SB) up to the sector located at the tail of the first recording 
region FS3 (Fig, SB) , to the hard disk 15 as a logical address 
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signal S45 through the second internal bus 9, the SCSI controller 21, 
and the second DMA bus 22 in order and then, repeatedly transmits 
the logical address signal S45 to the hard disk 15. Therefore, the 
CPU 8 is constituted so as to be capable of endlessly-recording a 
plurality of first AV data Dl only in the first recording regions 
FBI to FS3 (Fig. 3B) of the AV data recording region 15B of the hard 
disk 15. 

Under the above state, as shown in Fig. 4 in which portions 
corresponding to those in Fig. 1 are provided with the same symbol, 
in the recording/ reproducing apparatus 1, a user operates the 
control panel 4 to designate a file name corresponding to desired 
second AV data D4 out of the first AV data Dl and thereby, a file 
name signal S50 representing the file name is transmitted to the 
system controller 2 from the control panel 4 . 

In this case, the system controller 2 records the file name 
represented by the input file name signal S50 in the recording 
medium. 

In addition, in the recording/reproducing apparatus 1, the 
user operates the control panel 4 to designate the reproduction of 
the first recording regions FSl to FS3 {Fig. SB) of the AV data 
recording region 15B of the hard disk 15 and thereby, a reproduction 
designation signal 351 is transmitted to the system controller 2 
from the control panel 4. 

The system controller 2 transmits a reproduction start signal 
853 for controlling the CPU 8 to the CPU 8 through the first 



internal bus 7 on the basis of the input reproduction designation 
signal S51 . 

Thereby, the CPU 8 is controlled based on the input 
reproduction start signal S53 to successively reproduce the first AV 
data Dl endlessly-recorded in the first recording regions FSl to FS3 
(Fig. 3B) of the AV data recording region 15B of the hard disk 15, 
in recorded order after a predetermined time. Further, the CPU 8 
repeatedly transmits the logical address as a logical address signal 
S54 for every sector to the hard disk 15 through the second internal 
bus 9, the SCSI controller 21, and the second DMA bus 22 in order. 

Thus, the CPU 8 endlessly-records a plurality of first AV data 
Dl in the first recording regions FSl to FS3 (Fig. 3B) of the AV 
data recording regions 15B of the hard disk 15 and at the same time, 
successively reproduces the recorded fist AV data Dl without 
overlapping with the first AV data Dl to be endlessly-recorded and 
transmits the recorded first AV data Dl to the buffer memory 16 
through the second DMA bus 22, the SCSI controller 21, and the first 
DMA bus 20 in order. 

Moreover, the CPU 8 transmits the logical address signal S54 
transmitted to the hard disk 15, also to the system controller 2. 

Thus, the recording/ reproducing apparatus 1 transmits the 
first AV data Dl of the first recording region reproduced from the 
hard disk 15, to the decoder 32 by the same processing as the case 
when reproducing the aforementioned first AV data Dl . The decoder 
32 converts the input first AV data Dl of the first recording region 
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into analog data and transmits the data to external units and also 
to the time code extractor 34 . 

The time code extractor 34 extracts a time code from the input 
AV signal S40 and transmits the time code to the system controller 2 
as the extracted time code signal S42 . 

In this case, a predetermined display unit and a speaker are 
connected to the output side of the decoder 32, therefore the 
recording/ reproducing apparatus 1 allows a user to look at and/or 
listen to images and/or voices corresponding to the AV signal S40 
transmitted from the decoder 32, through the display unit and/or the 
speaker . 

Under the above state, the recording/reproducing apparatus 1 
allows the user to look at and/or listen to the images and/or voices 
and recognize the contents. When reproduction of a desired image 
and/or voice is started, the recording/reproducing apparatus 1 
allows the user to operate the control panel 4 and designate the 
start point. In this time, a start point signal S55 representing 
that the start point is designated is input to the system controller 
2 from the control panel 4 and thereby, the logical address and the 
time code input simultaneously with the start point signal S55 (that 
is, when the user designates the start point) are recorded in the 
recording medium. 

The recording/reproducing apparatus 1 allows the user to look 
at and/or listen to a desired image and/or voice and recognize the 
contents. When reproduction of the desired image and/or voice ends. 
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the recording/reproducing apparatus 1 allows the user to operate the 
control panel 4 and designate the end point. In this time, an end 
point signal S56 representing that the end point is designated is 
input to the system controller 2 from the control panel 4 and 
thereby, the logical address and the time code input simultaneously 
with the end point signal S56 (that is, when the user designates the 
end point) are recorded in the recording mediiam. 



^ execution of storage of the second AV data D4 corresponding the 



desired image and voice of which the start point and end point are 



the control panel. The system controller 2, on the basis of the 
storage execution signal S57 , reads the file name corresponding to 



start point is designated, and the logical address and time code 
when the end point is designated from the recording medixam in 
accordance with a storage execution signal S57, and transmits them 
to the CPU 8 as file data generation information signals S60 through 
the first internal bus 7, 

The CPU 8 generates file data D5 for identifying the second AV 
data D4 corresponding to the desired image and/or voice of which 
start and end points are designated, on the basis of the input file 
data generation information signal S60, transmits the data D5 to the 
hard disk 15 through the CPU bus 25, the RAM 26, the SCSI controller 
21, and the second DMA bus 22 in order, and records the file data D5 



Thereby, the user operates the control panel to designate the 




designated, and thereby a storage execution signal S57 is input from 




the logical address and time code when the 
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in the file data recording region 15A of the hard disk 15. 

Thereby, as shown in Figs. 5A and 5B in which portions 
corresponding to those in Figs. 3A and 3B are provided with the same 
symbol, the recording/reproducing apparatus 1, while "avoiding a 
predetermined region 50 (Fig. 5A) , in which the second AV data D4 of 
which start and end points are designated is recorded out of a 
plurality of the first AV data Dl recorded in the first recording 
region FS4 of the AV data recording region 15B in the hard disk 15, 
is constituted so as to store the second AV data D4 recorded in a 
second recording region RE2 (Fig. SB) with the predetermined region 
50 as the second recording region RE2 in which the first AV data Dl 
is endlessly-recorded . 

In the aforementioned configuration, in the 
recording/reproducing apparatus 1 , when a user operates the control 
panel 4 to designate an endless-recording mode, the system 
controller 2 starts an endless-recording procedure RTl shown in Fig. 
6, proceeds from step SPl to step SP2 , and controls the CPU 8 to 
endlessly-record a plurality of first AV data Dl in the first 
recording region of the AV data recording region 15B of the hard 
disk 15. 

Then, the system controller 2 proceeds to step SP3 and judges 
whether or not the first AV data Dl is endlessly-recorded. When an 
affirmative result is obtained, the system controller 2 proceeds to 
the following step SP4 to record a file name corresponding to the 
second AV data D4 designated by operating the control panel 4 by the 
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user . 

Thereafter, the system controller 2 proceeds to step SP5 . 
When the user operates the control panel 4 to designate the^ 
reproduction of the first recording region of the AV data recording 
region 15B of the hard disk 15, the controller 2 controls the CPU 8 
to successively reproduce the first AV data Dl recorded in the first 
recording region of the AV data recording region 15B of the hard 
disk 15. 

^ Then, the system controller 2 proceeds to step SP6, allows the 

^ user to look at and/or listen to the contents of images and/or 

y voices corresponding to the first AV data Dl obtained from the first 

O recording region through the display unit and/or speaker and thereby, 

W allows the user to recognize the contents of the images and/or 

O voices and search a desired image and/or voice. 

.05 

H Then, the system controller 2 proceeds to step SP7 , judges 

=S whether or not the start and end points corresponding to the desired 

image and/or voice are designated by recognizing the desired image 
and/or voice and operating the control panel 4 by the user. When a 
negative result is obtained, the system controller 2 returns to step 
SP6 and thereafter, repeats a loop of steps SP6 to SP7 until an 
affirmative result is obtained at step SP7 . 

Then, when an affirmative result is obtained at step SP7 , the 
system controller 2 judges at step SP8 whether or not execution of 
storage of the second AV data D4 corresponding to the desired image 
and/or voice of which start and end points are designated is 
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designated by operating the control panel 4 by the user. When a 
negative result is obtained, the system controller 2 repeats step 
SP8 until an affirmative result is obtained. 

Thereafter, when an affirmative result is obtained at step SP8, 
the system controller 2 proceeds to the following step SP9, 
.transmits the file name corresponding to the second AV data D4 and 
the logical address and time code when the start and end points are 
designated to the CPU 8 as file data generation information signals 
S60. Then, the CPU 8 generate^^ile data D5 on the basis of the file 
data generation information signals S60, and the file data D5 is 
recorded in the file data recording region 15A of the hard disk 15, 
Thereby, the system controller 2 stores the second AV data D4 
recorded in the first recording region of the AV data recording 
region 15B and thereafter, returns to step SP3 . 

In this way, the system controller 2 repeats a loop of SP3- 
SP4-SP5-SP6-SP7-SP8-SP9-SP3 while endlessly-recording the first AV 
data Dl until a negative result is obtained at step SP3, and when 
the second AV data D4 is recorded together with a plurality of 
eridlessly-recorded first AV data values Dl , successively stores the 
second AV data D4 . 

Thereafter, when a negative result is obtained at step SP3, 
the system controller 2 judges that endless-recording of the first 
AV data Dl finishes and proceeds to the following step SPIO to 
complete the endless -recording procedure RTl . 

Therefore, the recording/reproducing apparatus 1 comprises the 
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CPU 8 for endlessly-recording a plurality of first AV data Dl in the 
first recording region of the AV data recording region 15B of the 
hard disk 15 and moreover successively reproducing the recorded 
first AV data Dl, the control panel 4, when a desired image and/or 
voice are/is reproduced out of images and/or voices corresponding to 
the reproduced first AV data Dl , for inputting the start and end 
points of the desired image and/or voice, and the system controller 
2 for controlling the CPU 8 so as to endlessly-record a plurality of 
first AV data Dl in the first recording region of the AV data 
recording region 15B of the hard disk 15 on the basis of the start 
and end points while avoiding the recording region for the second AV 
data D4 corresponding to the desired image and/or voice. Thereby, 
it is possible to store the second AV data D4 together with the 
first AV data Dl without replacing the hard disk 15 even if the 
second AV data D4 is endlessly-recorded in the first recording 
region of the AV data recording region 15B of the hard disk 15, 

In addition, the recording/reproducing apparatus 1 makes it 
possible to store the second AV data D4 while endlessly-recording 
the first AV data Dl. without changing the structure of the AV data _ 
recording region 15B of the hard disk 15. 

On the other hand, in a recording method using the 
recording/reproducing apparatus 1, the first AV data Dl recorded in 
the first recording region of the AV data recording region 15B of 
the hard disk 15 is reproduced while endlessly-recording a plurality 
of first AV data Dl in the first recording region, a user looks at. 
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listens to, and recognizes the contents of images and/or voices 
corresponding to the reproduced first AV data Dl and then designates 
the start and end points of a desired image and/or voice when the 
desired image and/or voice are/is reproduced, and the first AV data 
Dl is endlessly-recorded on the basis of the designated start and 
end points while avoiding the recording region for the second AV 
data D4 corresponding to the desired image and/or voice in the first 
recording region of the AV data recording region 15B of the hard 
disk 15. Thereby, the second AV data D4 can be easily stored 
without replacing the hard disk 15 (that is, a recording medium) • 

Further, in the recording method, a plurality of first AV data 
Dl is endlessly-recorded in the first recording region of the AV 
data recording region 15B of the hard disk 15 and moreover the first 
AV data Dl recorded in the first recording region is reproduced, and 
then a user looks at, listens to, and recognizes the contents images 
and/or voices corresponding to the reproduced first AV data Dl to 
designate the start point and end point of a desired image and/or 
voice when the desired image and/or voice are/is reproduced. 
Thereby, the desired image and/or voice can be easily selected. 

Furthermore, in the recording method, the AV first data Dl is 
reproduced after a predeter mined time when^a plurality of first AV 
data Dl is endlessly-recorded in the first recording region 15B of 
the hard disk 15. Thereby, it can prevent endlessly-recorded first 
AV data Dl and first AV data Dl to be reproduced from overlapping 
each other and store second AV data D4 before new first or second AV 



data Dl or D4 is ^ove rwritten o n^ the previously-recorded second AV 
data D4 . 

The above structure comprises the CPU 8 for endlessly- 
recording a plurality of first AV data Dl in the first recording 
region of the AV data recording region 15B of the hard disk 15 and 
successively reproducing the endlessly-recorded first AV data Dl, 
the control panel 4 for inputting the start and end points of a 
desired image and/or voice corresponding to the second AV data D4 
out of images and/or voices corresponding to the first AV data Dl 
reproduced by the CPU 8, and the system controller 2 for controlling 
the CPU 8 so as to endlessly-record a plurality of first AV data Dl 
y in the first recording region of the AV data recording region 15B of 

the hard disk 15 on the basis of the designated start and end points 
while avoiding the recording region for the second AV data D4 . 
Thereby, it is possible to store the second AV data D4 without 
replacing the hard disk 15 even when endlessly-recording the second 
AV data D4 together with the first AV data Dl in the first recording 
region of the AV data recording region 15B of the hard disk 15 and 
thus, realize a recording apparatus capable of easily storing 
desired second AV data D4 while endlessly-recording the first AV 
data Dl . 

Moreover, it is possible to store the second AV data D4 
without replacing the hard disk 15 because of endlessly-recording a 
plurality of first AV data Dl in the first recording region of the 
AV data recording region 15B of the hard disk 15, successively 
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reproducing the endlessly-recorded first AV data Dl to designate the 
start and end points of a desired image and/or voice corresponding 
to the second AV data D4 out of images and/or voices corresponding 
to the first AV data Dl and then, endlessly-recording the first AV 
data values Dl in the first recording region of the AV data 
recording region 15B of the hard disk 15 on the basis of the 
designated start and end points while avoiding the recording region 
for the second AV data D4 . Thus, it is possible to realize a 
recording method capable of easily storing desired second AV data D4 
while endlessly-recording the first AV data Dl • 

Note that, while in the aforementioned embodiment, the hard 
disk 15 is used as a recording medium for endlessly-recording first 
AV data Dl, however, the present invention is not limited thereto 
and various recording medixams; a recording medium capable of non 
linear access such as a disc recording medium and a memory other 
than the hard disk 15 can be used. 

Further, while in the aforementioned embodiment, a plurality 
of first AV data Dl is endlessly-recorded in a hard disk 15 and 
moreover the first AV data is reproduced, and -a user recognizes the 
contents of images and/or voices corresponding to the first AV data 
Dl to designate the start point and end point of a desired image 
and/or voice. However, the present invention is not limited thereto 
and it is also possible to allow a user to recognize the contents of 
images and/or voices corresponding to first data to designate the 
start point and end point of second AV data D4 corresponding to a 



desired image and/or voice before endlessly-recording first AV data 
Dl and thereafter, generate file data D5 for recognizing the second 
AV data D4 to record the file data D5 together with the second AV 
data D4 in the hard disk 15 while endlessly-recording the first AV 
data Dl in the hard disk 15. Thereby, it is possible to apply a 
recording/reproducing apparatus of the present invention to various 
types of recording/reproducing apparatuses such as a cam coder and 
improve the versatility of the recording/reproducing apparatus. 

Further, while in the aforementioned embodiment, first and 
second AV data Dl and D4 comprising images and/or voices are used as 



^ data to be endlessly- recorded in a recording medium, however, the 
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present invention is not limited thereto and various types of data 
^ such as data showing characters can be used. 

^ji^^^^y Atr Furthermore, while in the aforementioned embodiment, a 

plurality of first AV data Dl are successively reproduced in 
m recorded order of the data after a predetermined time when the first 

•a 

AV data Dl has been endlessly-recorded in the first recording 
regions FSl to FS3 (Fig. 3B) of the AV data recording region 15B of 
the hard disk 15. However, the present invention is not limited 
thereto and it is possible to start the endless -recording and 
reproducing of the first AV data Dl in the first recording regions 
FSl to FS3 from any logical address as long as the first AV data Dl 
to be endlessly-recorded is not overlapped with the first AV data Dl 
to be reproduced in the recording regions FSl to FS3 of the AV data 
recording region 15B of the hard disk 15 and the first AV data Dl 
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can be reproduced before any data is overwritten on the first AV 
data Dl , 

Furthermore, while in the aforementioned embodiment, the 
control panel 4 is used as input means for inputting the start and 
end points of desired second data D4 out of first data Dl to be 
recorded or already recorded in the recording medium 15 by recording 
means 8. However, the present invention is not limited thereto and 
any other input means can be used such as a user interface, as long 
as the start and end points of desired second data D4 can be input 
out of first data Dl to be recorded or already recorded in the 
recording medium 15 by the recording means 8. 

Furthermore, while in the aforementioned embodiment, the 
system controller 2 is used as control means for controlling the 
recording means 8, when the start and end points of second data D4 
are designated through input means 4, so as to endlessly-record 
first data Dl in the recording medium 15 while avoiding the 
recording region of the recording medium 15 in which the second AV 
data D4 has been recorded. However, the present invention is not 
limited thereto and any other control means can be used as long as, 
when the start and end points of the second data D4 are designated 
through the input means 4 , the recording means 8 can be controlled 
so as to endlessly-record the first data Dl in the recording medium 
15 while avoiding the recording region of the recording medivun 15 in 
which the second data D4 has been recorded. 

Furthermore, while in the aforementioned embodiment, a display 
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unit and speaker are used as recognition means for allowing a user 
to recognize the contents of first data Dl and second data D4 
reproduced by regeneration means 8. However, the present invention 
is not limited thereto and any other recognition means can be used 
as long as a user can recognize the contents of the first data Dl 
and second data D4 reproduced by the regeneration means 8 . 

As described above, the present invention comprises recording 
means for endlessly-recording successively-input first data in a 
recording meditam, input means for inputting the start and end points 
of desired second data out of first data to be recorded or already 
recorded in the recording medium by the recording means, and control 
means, when the start and end points of second data through the 
input means, for controlling the recording means so as to endlessly- 
record the first data in the recording medium while avoiding the 
recording region of the recording medium in which the second data 
has been recorded. Therefore, the second data is endlessly-recorded 
together with the first data without replacing the recording medium 
and moreover the second data can be stored. Thus, it is possible to 
realize a recording apparatus capable of easily storing the second 
data while endlessly-recording the first data in the recording 
mediijm. 

Further, while successively-input first data are endlessly- 
recorded in a recording medixim, the start and end points of desired 
second data are recorded out of the first data to be recorded or 
already recorded in the recording medium when the start and end 
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points of the desired second data are designated, and then the first 
data are endlessly-recorded in the recording mediiam on the basis of 
the recorded start and end points while avoiding the recording 
region of the recording medixjm in which the second data is recorded. 
Thereby, the second data can be stored without replacing the 
recording medium. Thus, it is possible to realize a recording 
method capable of easily storing the second data while endlessly- 
recording the first data in the recording medium. 

While there has been described in connection with the 
preferred embodiments of the invention, it will be obvious to those 
skilled in the art that various changes and modifications may be 
aimed, therefore, to cover in the appended claims all such changes 
and modifications as fall within the true spirit and scope of the 
invention . 
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